Laboratories attempting to set up this method often encounter problems. In our experience the majority of these problems are of two kinds. Thus problems arise when attempts are made to change the procedure in some way in order to 'improve' it or to solve some problem that has been encountered. Perhaps a list of some of the more common modifications may help others to avoid them. (a) Make methanolic HCI with thionyl or acetyl chloride instead of HCI gas. (b) Attempt to remove methanolic HCI by flash evaporation. (c) Use some other salt or resin instead of Ag2C03 for neutralization. ( d ) Transferring the neutralized methanolic solution to a clean flask before adding acetic anhydride. ( e ) Extracting the final derivatives into some solvent before injection. All these modifications and many others appear to be improvements, but can lead t o problems of their own.
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The second most common problem is encountered when attempts are made to use a poorly conditioned column. This problem can be recognized from the chromatogram obtained with a standard monosaccharide mixture. The peaks from a satisfactory column should be absolutely symmetrical, but in this case the peaks show considerable tailing and even some loss, particularly of polar sugars (acetamidohexoses and sialic acid). The solution of this problem is quite simple; one should keep the column at 140°C with a slow Nz flow (about 5 ml/min) and inject on to the column as often as possible a few microlitres of the silylating mixture. Gradually the condition of the column will improve and may be tested every few days with a standard monosaccharide mixture. When thecolumnisfunctioningsatisfactorily, it will be kept in condition by the silylating mixture that is injected with each sample. This is indeed the reason why it is important not t o extract the final trimethylsilyl derivatives into a solvent such as chloroform before injection. This procedure certainly eliminates the large initial solvent peak, but gradually the column loses conditions. The oligo-and poly-saccharide structures of glycolipids satisfy many of the criteria for cell-surface receptors, in common with glycoproteins. Such receptors may play primary roles in cell interactions based on the mutual binding of complementary molecules on adjacent cells. This form of contact interaction could determine cell social behaviour and thus certain aspects of morphogenesis, differentiation and malignancy. We suppose these molecules are integral with the plasma membrane and that their polyglycan units form a sort of sugar 'lawn' on the cell surface rather than a coat or glycocalyx (Fig. 1) . It is not incidental that glycoproteins and glycolipids preferentially exist on the cell surface instead of, for example, on the cytoplasmic face of the plasma membrane. Aside from the enormous diversity in detailed structure that could be generated in heteropolysaccharides (Hughes, 1975 ) the major feature of these structures is that the synthesis and incorporation of some of them are particularly sensitive to and might regulate several phenomena. These include the cell cycle, the effect of neighbouring cells (growth density) and malignant transformation (for a review see Critchley & Vicker, 1977) . Thus the glycolipid heteroglycan patterns of cells that have ceased growth after extensive intercellular contact (topoinhibition; Dulbecco, 1970) display a number of larger, more complicated density-dependent glycolipids. There is a simultaneous decrease in the amount of a particular group of glycoprotein polyglycans (Warren et al., 1974) . On the other hand, the pattern of glycolipids and glycoproteins of growing normal cells as well as those of
transformed cells is generally the inverse: fewer and shorter glycolipids and more, larger glycoprotein sugar chains. Thdse differences in polyglycan structure (Fig. 2) are determined by specific glycosyltransferase activities, which also appear and vanish with changes in growth conditions or transformation. Some of these enzymes, especially those regulating the addition of sugars at the reducing end of the polyglycan, have been measured as components of the cell surface (Shur & Roth, 1975) . This fact has important implications, because the mutual modification, or transglycosylation, of cell-surface heteroglycans might determine the appearance of the density-dependent glycolipids (Hakomori, 1975) and effect intercellular contact phenomena such as cell 
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cohesion as a result of binding between a transferase and its specific product or substrate (Roseman, 1970) . Other glycoproteins exist in the plasma membrane, if not on the cell surface, which are also growth-density-and transformation-sensitive. These include the large external trypsin-sensitive agglutinin or cell-surface protein as well as other lectins (see Critchley & Vicker, 1977 , for a review) that have haemagglutinating activity. They might function as the complementary binding sites for cell surface heteroglycans.
A relatively common property of cell contact interactions which involve complementary receptors is that the synthesis and incorporation of these elements into the cell surface occurs at specific times, when their function is in demand. Three biological systems illustrate this: ( I ) the appearance of complementary sex-specific adhesive glycoproteins on the surface of yeast mating types (Crandall et a/., 1974) , or on gametes of Chlamydomonas (Weise & Hayward, 1972) ; ( 2 ) the binding of phage to the lipopolysaccharide of Salmonella (Robbins & Uchida, 1962) ; (3) the appearance of specific lectins and their receptors on the plasma membrane immediately before cell aggregation and morphogenesis in the cellular slime moulds (Reitherman et a/., 1975) . These lectins also have haemagglutinin activity.
The cohesion of BHK (baby hamster kidney)-21 fibroblasts also involves analogous changes in cell behaviour together with alterations in particular glycopeptide and glycolipid polyglycans (see Vicker, 1976) . Cells become more adhesive as the culture density increases, but transformed cells are not adhesive. Adhesion itself depends on terminal B- (or a-) galactosyl groups on the cell surface. Several glycopeptides with these terminal groups can be removed from the cell surface (with Pronase and trypsin), but only one type appears to be involved in cell cohesion. Glycopeptide from transformed cells, although identical in every other aspect, has no activity. It is most likely that the adhesive receptor, whether glycoprotein or glycolipid, is onvolved in cell cohesion by a 'trans'-linkage between cells (a cell-surface lectin has been reported ; Dysart & Edwards, 1977) . However, it isalsopossible that 'cis'-linkages, within thecell surface,areestablished between these molecules and their complements. This would lead to organization of cell-surface molecules and might effect cell interactions, such as cohesion, by other cell mechanisms. Certainly it would control the exposure of cell-surface receptors to other cells and binding molecules (Critchley &L Vicker, 1977) . Similar glycopeptides from chick neural retina inhibit lectin-induced cap formation (McDonough & Lilien, 1975) .
Glycolipids appear to function in analogous ways compared with glycoprotein receptors. Craig & Cuatracasas (1 975) have reported that the ganglioside GMl binds cholera toxin specifically and that at the cell surface this interaction leads to capping and patching of the ganglioside. The toxin is multivalent for ganglioside GMI . However, capping and patching, i.e. lattice formation, may occur only if the receptor can interact with either another toxin molecule or with a third (protein?) molecule, which binds several ganglioside GM 1 molecules, perhaps hydrophobically. It is possible to speculate, given the latter case, that co-operative effects could arise depending on the function of the third molecule. Ganglioside GMl might also function as an intercellular receptor. Cholera toxin concentrations of up to 1 pg/ml can cause agglutination of CHO (Chinesehamster ovary) or BHK21 cells that have been preincubated with ganglioside GM1 (M. G . Vicker, J. E. Ingram & D. R. Critchley, unpublished work). The glycosphingolipid GL4 (as well as its isolated heteroglycan moiety) and ganglioside GMI have been reported to be important determinants in synapse formation between muscle and neuron (Obata et a/., 1977) . Several authors have noticed that gangliosides and glycolipids can inhibit the growth of normal and transformed cells when added to the culture media in rather high, possibly toxic, concentrations (10-4-10-3~; Laine & Hakomori, I973 ; Keenan et al., 1974; Keenan & Moore, 1975) .
Specific glycolipids and glycoproteins appear to share the function of cell-surface receptor in the binding of molecules such as immunoglobins, certain hormones, cholera toxin and interferon (see Critchley & Vicker, 1977) . The receptor for thyrotropin may be, in fact, both a glycoprotein (Tate et a/., 1975) or the ganglioside G D l b (Mullin et a / . ,  1976) . Thus, although both glycolipids and glycoproteins act in a generally analogous
